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The treatment of eyelid and periocular area malignancies, due to the complex structure of the eye protective mechanism, requires careful surgical management, as the eyelid constitutes an esthetic facial unit that, apart from the protective function for the eye, plays an important role in the expression of feelings, mood and emotions. Eyelid malignancies and the deficits following their resection often constitute a difficult surgical problem that involves the closest possible reconstruction of the resected tissue in a way that preserves both the functional and esthetic values. Postoperative complications and deformations may disturb eyelid function as a protective apparatus and can significantly impair the patient's functioning and quality of life. 1, 2 Reconstruction of the anatomical eyelid structures lost as the result of surgery poses a challenge to the surgeon. It requires not only an understanding of the anatomy and physiology of this part of the face, but also the skills and experience to ensure effective plastic surgery, as well as a sense of esthetics. 3, 4 The primary purpose of reconstructive and corrective procedures is to reduce the tissue deficits, to preserve the eyelid function and its protective mechanism for the eye via proper adhesion of the eyelid to the eye, and to maintain tear duct patency. The esthetic effect is equally important as it has a significant impact on the patient's quality of life. [4] [5] [6] 
Objectives
The aim of the study was to present the methods used for eyelid and periocular area reconstruction following the resection of skin malignancies in patients operated on at the Department of Maxillofacial Surgery of the Frederic Chopin Clinical Voivodeship Hospital in Rzeszów, Poland, in the years 2006-2015, to demonstrate which of the applied methods of post-resective tissue reconstruction were the most frequently used, and to investigate if there were any correlations between the surgical site and the method of reconstruction.
Material and methods
The study was based on a review of the medical records of 262 patients hospitalized at the Department of Maxillofacial Surgery of the Frederic Chopin Clinical Voivodeship Hospital in Rzeszów due to malignancies of the eyelid and the periocular area. This group of patients comprised 139 females and 123 males, aged 23-94 years old. Most surgeries were performed under general anesthesia and involved the excision of the primary tumor with a standard oncological margin, followed by the reconstruction of the tissue deficits during the same procedure. In clinically advanced cases with a risk of cancer recurrence, the intra-operative radical nature of the procedure and the surgical margins were assessed.
The statistical analysis of the material was conducted using STATISTICA v. 10.0 software (StatSoft Inc., Tulsa, USA). The Pearson's χ 2 test was used to assess the relationships between tumor location and the treatment procedures. The 1-tailed significance test for structure indicators was used to verify the hypotheses of proportion values for the given answers. The statistical significance level assumed was p < 0.05.
Results
Various techniques were used to reconstruct the postresective tissue deficits in the periocular area. 4, 5, 7 Figure 1 presents the methods of reconstruction of the tissue deficits following resection of the primary tumors.
The most frequently used method for eyelid and periocular area reconstruction involved the use various dermofascial flaps in a total of 175 patients (66.8%) as single, multiple or complex flaps. Single flaps were used in 83 patients (31.7%) and multiple flaps in 89 patients (33.9%) according to the individual reconstructive requirements.
Complex flaps with a cartilage graft were used in 3 patients (1.2%). No statistically significant differences were found in the frequency of single or complex flap procedures. Single-flap procedures were not statistically more frequent than the next most common method, free skin grafts, although the relationship was approaching the limit of statistical significance. The multiple-flap procedure was performed statistically significantly more often than the free skin graft procedure (p = 0.0371). Table 1 presents the surgical management methods according to the primary tumor site. Following the lead of the authors from Yale University, the division of the eyelid area into 5 zones was adopted: upper eyelid -zone I, lower eyelid -zone II, medial canthus -zone III, lateral canthus -zone IV, and the suborbital and lateral-frontal area -zone V. 7 The data presented in Table 1 confirms the relationship between the tumor site and the reconstruction management method (p < 0.001). Zone I (upper eyelid) deficits were treated in a total of 26 patients. No statistical significance was observed regarding the most frequently used methods of reconstructive management. Island flaps, which were used independently in 4 patients (15.4%), and in combination with a free skin graft in 9 patients (34.9%), were applied if the deficit, often full-thickness, exceeded 50% of the eyelid area.
In 7 cases, a dermo-fascial flap from the lower eyelid was used. A total of 6 patients with smaller deficits (25-50% of the eyelid volume) were treated with a simple suture of the postoperative wound.
Zone II (lower eyelid) deficits were reconstructed the most frequently: in 40 patients (48.2%) with single flaps using the Mustardé method, and in 19 patients (23.0%) with a Mustardé flap strengthened by a subcutaneous island pedicle flap. These were full-thickness eyelid tissue deficits, and the relationships were statistically significant (p = 0.047), compared to the other methods presented in Table 2 . In 3 patients (3.6%), a complex auricular perichondrium-cartilage graft was used. Partial-thickness tissue deficits in this location of less than 1 cm in 7 patients (8.4%) were closed by simple suturing of the operative wound using dermo-fascial flaps from the adjacent tissue or a free fullthickness skin graft, or were left for granulation.
Zone III (medial canthus) deficits were treated in 124 patients. This is the most difficult periorbital location due to the specific anatomical structure and frequent problems with obtaining a radical resection. In the cases where the medial palpebral ligament was also involved, an intraoperative assessment of the surgical margins was performed.
In this location, subcutaneous island pedicle flaps were used, formed in the area of the glabella, the upper eyelid and the nasolabial fold. Two island flaps formed opposite the deficit and moved towards each other were used in 41 patients (33.1%); single flaps were used in 23 patients (18.5%), while in 12 patients (9.7%) a free full-thickness graft was used in combination with the island flap to cover the deficit. In deficits of less than 1 cm, a simple excision was performed and the wound was left for granulation. The medial canthus island flap and 2 island flaps, compared to the frequency of the next most common method (free skin graft), were statistically insignificant.
Zone IV (lateral canthus) deficits were significantly more frequently reconstructed using a full-thickness free skin graft, as confirmed by the statistical analysis (p = 0.017). Zone V (the suborbital and lateral frontal area) was not the subject of the presented study.
The healing of postoperative wounds in 214 patients (81.7%) was uncomplicated, whereas complications occurred in 48 patients (18.3%), which extended the healing period. In 12 patients (4.6%), the complications were associated with a local facial infection. Partial marginal necrosis of the free skin graft was found in 15 patients (5.7%), and partial wound breakdown after the transfer of the island flap occurred in 8 patients (3.1%). The data regarding the early outcomes of the surgical treatment is presented in Table 2 .
Discussion
Skin malignancies, including eyelid neoplasms, constitute an important problem in dermatological, ophthalmological and, for several decades now, maxillofacial surgical practice. From a clinical and histological perspective, it is a very diverse group of neoplasms, which, depending on their periorbital location, poses a considerable challenge for surgeons. Basal cell carcinoma (BCC) is the most common type of neoplasm, which is also confirmed by our own data. According to the literature, malignant neoplasms are mostly located in the lower eyelid, whereas in our own material the most frequent location was in the medial canthus (124 patients). The authors agree that eyelid malignancies require surgical resection with control of the surgical margins, followed by a reconstruction of the post-resective tissue deficit. The majority of researchers, including the authors of this article, believe that the reconstructive procedure should be performed during the same surgery as the primary tumor excision. [1] [2] [3] Some authors suggest that the method of choice depends on numerous factors: size of tissue deficit, clinical advancement, location of the lesion in the eyelid area, and experience of the surgeon. The 5 zones in the eyelid area defined by researchers from Yale University have significant use in facilitating the surgical planning process. Reconstructive procedures should provide good protection and covering for the eye, prevent drying and meet the esthetic criteria. [3] [4] [5] Numerous methods for the reconstruction of tissue deficits following the removal of eyelid or periorbital malignancies are available in the specialist literature. 2, 4, 6 According to most authors, single-stage techniques are preferable, as they provide better functional and esthetic outcomes and are less burdensome for the patient. 1, 2, 7 The analysis of the present material demonstrates that while the choice of eyelid reconstruction method depends on the location, size and shape of the deficit following the excision of the neoplasm, other important factors are the age, sex and health status of the patient. In elderly patients, which included the majority of the patients, the loss of skin elasticity and natural wrinkles facilitate the closure of post-resective tissue defects. 1, 2, 6 In the literature, many authors emphasize the classification of the tissue deficits into partial eyelid thickness deficits, which cover the skin and orbicularis oculi muscle without any damage to the tarsus, and full-thickness eyelid defects, which require the reconstruction of all the lost eyelid layers. 3, 8 The tissue loss percentage is sometimes also determined. Therefore, the reconstruction plan should consider the reconstruction of all layers of the eyelid, i.e., the anterior lamella, including the skin and muscle, and the posterior lamella, including the mucosal membrane and tarsus. Many authors also emphasize the need to reconstruct the tarsus, which stabilizes the free margin of the eyelid and prevents eyelid protrusion and entropion, as well as the need of protecting against lacrimation and corneal injury with a cornified epidermis. [9] [10] [11] [12] The retrospective analysis of the records for 262 patients indicates that the most advantageous reconstruction method was individualized management, involving the individual choice of reconstruction technique, considering the size and location of the lesion, as well as the patient's age, sex and health status. In the study group, a total of 83 patients (31.7%) received the single-flap procedure, resulting in a good functional and esthetic effect in various periorbital sites. A total of 89 patients (33.9%) received individualized management involving a combination of 2 island flaps, island flaps with a free skin graft, and the Mustardé procedure with a subcutaneous island pedicle flap. A complex auricular perichondrium-cartilage flap was used in 3 patients, with a good functional and esthetic result following the reconstruction of a full-thickness lower eyelid deficit. The combination of several surgical techniques and complex flaps enabled the reconstruction of all the layers of multi-layer deficits, which helped to restore the protective function of the eye, while the distant esthetic outcomes were mostly accepted by the patients and did not reduce their psychosocial levels of comfort. 3, 7, 10, 13 Glabella was usually used to form different types of flaps, which were then moved, mostly using the lateral pedicle, to the defect location in the medial canthus, upper eyelid or lower eyelid. Post-resective deficits were often reconstructed using subcutaneous island pedicle flaps, usually to reconstruct the tissue deficits in the medial canthus area. The subcutaneous island pedicle flaps used for the reconstruction of the periorbital deficits were formed in the area of the glabella, nasal bridge or nasolabial fold. A relatively long pedicle for the subcutaneous island pedicle flap enabled the island to be moved to a distant site, due to the axial blood supply to the flap, which conditions normal healing. Subcutaneous island pedicle flaps demonstrate an important characteristic, emphasized by most of their supporters, namely the ability to rotate or double them, which allows the reconstruction of multi-layer deficits. 2, 4 However, these flaps also have their shortcomings, as indicated by numerous authors. 4, 6 The unesthetic protrusion of the central part of the flap due to the shrinking of a round scar may be considered a disadvantage. This effect was observed in a total of 7 patients in our study.
In patients with systemic conditions, partial thickness and full-thickness free skin grafts were used relatively often. Skin grafts were used in a total of 52 patients (19.8%), being applied primarily in those cases where the primary tumor site was considered to preclude the use of a different surgical technique. Full-thickness and partial-thickness skin grafts are simple, with little burden for the patient. The method is used primarily in extensive, superficial deficits of the skin. The graft thickness is adjusted individually, depending on the thickness of the tissue lost due to the tumor resection.
Free skin grafts usually heal properly, maintaining the original shape and dimensions. Healing complications are sometimes observed in free skin grafts due to partial or complete graft necrosis as a result of the disturbed blood supply at the donor site. This complication is observed most frequently in elderly patients with heart failure or atherosclerosis and diabetic angiopathy. A disadvantage of free skin grafts is their unsatisfactory esthetic effect due to differences in skin color and consistency between the donor and recipient sites. Disturbed healing of the skin grafts in the periorbital was found in 11 of our patients, which was 21.1% of the grafts used. This was due to a partial loss of the skin graft as the result of a partial necrosis. In our group of patients, there were no cases of complete graft loss.
